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(54) Printing apparatus, method of controlling it and storage medium 

(57) A printing apparatus adapted to be connected 
to a host device and to receive control commands and 
print data from the host device comprises first operation 
counting means (2-5) for counting a first value indicative 
of the number of times of a certain operation of the print- 
ing apparatus (1) and for storing the first value in a non- 
volatile manner as first operating history information; 
second operation counting means (2-5) for counting a 
second value indicative of the number of times of said 
certain operation of the printing apparatus (1) and for 
storing the second value in a non-volatile manner as 
second operating history information; and count value 
changing means responsive to a predetermined input 
for changing said first value while not changing said 
second value. The printing apparatus is thus capable of 
obtaining and storing both total operation counts (cumu- 
lative counts since the printer was first used) and differ- 
ential or incremental operation counts for individual 
consumable and nonconsumable parts of a printing 
apparatus. 
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Description < . - 

[0001] The present' invention" relates to a printing 
apparatus and to a control method therefor and 'relates.* ' ' 
more specifically; 16 the* handling of maintenance informs 
matidnih a prirrting'apparatUs tfiat is- part of : a r poiht-6f-* - tli 
sale (POS) System Orotherfinsmc^ 
tern. k * u " :; ' " " ' /' \ 

[0002] A conventional printing apparatus,- simpfy : r " 
called "printer" below, typically stores 1 its operating 'his--* io 
tory in an EE PROM (Electrically Erasable Programma;'' j'' 
ble Read Only Memory); a flash ROM, or other type of '^J 
non-volatile v 'memory. ' This ^ operating "history 'typically 1 
comprises the total number "' of operating hours. ; the * v 
number of characters printed and/or one "or more other ' L is 
measures'that can be 1 used to decide' when : friainte-- * : 
nance is required: When the printer is turned on and irii- ■* "' 
tializes,' this'operating' history-is usually loaded from the J 
non-volatile "memory -to "a volatile'memoVy such as RAM. ~ 
The operating' history is the'n updaied in the RAM during 20 
printer operation; and written back : 'to'the 1 hbn-vc>latile - ;v 
memory as" part of a shutdown procedure when the^ J 
pow4r is turned off! of* at "sbme Vegular int'ervaKor when - 
some sp'ecHied value' is* reached. ' 14 " L \ 
[0003] The operating history dan be read, displayed or ! 25 
printed for user confirmation fn response t6 k commatnb J 
from- a host device to which the printer is "corihedtefci or * ' ^ 
in response to an operator comr 1 lahd. 1 " — : - *■ 
[0004] US-A-4,586,147 discloses a laser (Drinter -in ' 
which operating history information in the form of the" 30 
total' number of printed pages, the number of printed ' 
pages by paper sizes etc; is stored for maintenance pur- 
poses. ;r> ' ; ' ' ".' '^.1. 
[0005] : j> : A-6-3956 teaches a laser printer in whVch a 
measure indicative of the amount of consumed toner rs ; 7 35 
counted and stored as operating history information in a 
non-volatile memory. Whenever, based bh' this stored' ' 
history information, the toner cartridge is replaced the; 
history information is reset counting of that measure ; 
started again. ' " ' " , 0 - 40 
[0006] JP-A-4-305657 teaches a printer capable 'of " 
redundantly storing operating history information* in 'a ; 
plurality of memories, thereby avoiding the problem o\ ■' 
such history data becoming lost as a result of a memory 
error or similar problem. "' ' " ' "^5 
[0007] Furthermore, operating histoiy date such as 1 " 
the number of characters printed is typically res'erwHeh' 
the data indicates that the service life of a rdlatW"cdm : " : 
ponent has expired and i th&''compohent ii;f eplated. ' 
This makes it impossible to determine the total operat- so 
ing time or total operating count of mechanical parts ' * 
used to drive the component(s) that' was (we're)/ 
replaced. .... z 
[0008] Total operating count information over the life-' " 
time of the printer as a whole makes impossible to deter- 55 
mine how much a product is actually used by~the ! end 
user, and is effective for quality assurance and J troubte-' 
shooting purposes. This information can also be 



reflected in the development of new products to" help the 
manufacturer provide products wrthdesirable specifica- 
tions. 

[0009] An object of the present-invention is therefore * * 
to provide a printing apparatus : arid a method 'of control- ?1 
ling rt r that can* store total* operating history lnfurnriation r * 
for individual parts and components of : the printing 
apparatus and' is"capable of separately storing history •■ 
information related to user-replaceable consumables, 
and' history ^information related' to parts that are not 
replaceable by 'the user. ' including parts "and assemblies 
for driving other parts." ' : ~~ ' '"' ' 
[001 0]*^ this object is achieved with a printing appara- 
tus as riaimed' in claims 1; 3 or 4. a method : as claimed 
in claim : 1 5* or" i 6 and a st6rage"m^ium : as : 'claimed : in 
claim 1 27/ Preferred embodiments of L ihe invention are 
subject-matter of the dependent claim's. • ' ' "■ 

[001 1] ' Specific printer operations/such as the number - - 
of characters pVinted/the distance of recording medium 
transpbrtation, and the number of times the automatic 
papeY cutfer is r operated. c can thus benridividually accu- 
mulated^'and the history information, that is, the cumu- 
lative count since the printer was first 7 used, can be 
stored in memory. Even "if a part or J component is ' 
replaced and thfe related first history information is ' 
reset? the invention allows the second history informa- 
tion.' Ke.rthe cumulative or total count to be kept stored. 
[001 2] In onh embodiment, the first and second pieces 
of history information J are "directly counted by respective 
operation counting means. In ahothePembodiment. one 
of the 1 two pieces of history Information "is directly 
counted wheresis the Other one is derived as sum or diK-' 
ferencefrom the counted one and a ! stbred value. 
[001 3] The^e arid other "objects arid : features of the 
preslnf Vhvention will be readily understood from the fol- 
lowing 'detailed" description of preferr^ embodiments 
thereof witrvreferehce to the accompanying "drawings, in : 
which like parts Pare : desi gnat ed'by : like 'reference numer- 
als and in : which: ! ' y ' '* " ' " ' " 

Fig. i" ' ;: is a block diagram of an r fexemplary printing 
*' r * ^ " apparatus according to a preferred embbdi- - 
ment of the present invention; " ' ; ; ' * ' ' 

'Fig: 2 " is'a f low chsirt of tKfe write operation to a flash 
; : " ROM' in the printing^ ^apparatus T bf Fig. \. / 

Fig. 3 is a flow chart of an alternative 1 'write opera^ 
- " - tibh-to* a*fla : sh r ROM in the printing 'apparatus 

r "- of f\g.%\ 

Fig". '4" z is* an fexafnple bf' a" "change counter cpm- 
• l " ~ ' ' mahd" for' use with the printing Apparatus of 

*; ; /- Rg.^;; 1 ' ' ; ' ; : '' ''' . ' r ''*''' ^ * 

Fig. : 5 ,; is r an example of a "send counter cbmrnand" 
?I for use with the printing apparatus of 'Fig. 1; 
• and ; " ' ' ^ • 
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Fig. 6 is a sample of a print-out in a test prirtmpde 
of the printing apparatus .of Fig. ,1. • - ... 

[0014].;. A ppeferred. embodiment of a printing apparav; : 
tus according to the present, invention (simply referred s 
to as.;printernhe - 
encetoth.e accompanying iigur«s, ::: - r . *, ..,_.,■» . * 
[001 5] , As, shpwn. in .Fig. 1 printer .^comprises a pen- s 
tral processing ; unit ( (pPU) 2 for overall control , of -the . 
printer 1- random acpess memory (RAM)j 3-lfoat is ; used .10 
as primary working memory;; read-only rqpmory; (ROM) 
4 for storing control data, an application program,. £nd 
relatecj inforrna^iprv; tJash v RQM.,5 for storing information ■ » t 
relating ,to the .operating, status of ttpe printer 1;:a 5 - 
mechanical paKt.^6 comprising the mechanisms, for- print- n is 
ing on papec using a print headland .ar^intetface 7: . 
connecting the printer 1_ to a .host dey iqe (not shov^o). . , 
[001 6J Printer t receives prjnt d^ta* Qontrol;com r <v t 
mands^and- other information from the host, device .yia : 
interface 7. Received -data is buffered -in RAM -3,. which, .20 
also provides, fp^ temporary storage r-The J nt^jtace 7 can 
also be .used to; reset the CPU 2 by means ; of^ signal. , -. 
line ponn^cted to the host deyice. . + ■ :r tV 
[0017] t When CPU 2 initializes \n response to the* 
power tq printer 1 be|r]9 turned on or a re^et signal sent, . . ; 25 
from the hqs^ device (referred, to b§low as simply "initial^ 
ization"). CPU 2. reads aprpgramfrom ROM 4, and exp- . , 
cutes the program tp contrpl printer 1. CPU . 2 afso^ , 
interprets data, receiyed through interface 7 and, buff- r * - 
erecMn RAM 3 ; , it the^ buffered data is a-.controLcprjn- :) 30 
mand for printing, QPU 2, accesses font data in BOM 4> 
and develops in^RAM.3 a print image .corresponding^ , 
previously received print data. .CPU 2 then controls driv- 
ing pf mechanical part 6 tpprint the print imager ^ . r . V i - 
[0018] . ; ln a- printer. 1 . accprding to this . .grefewT^.. t ^5 
embodiment, i mechanical part 6 ; comprises. ^echa^ , , 
nisms for printing on roll paper, that is, a rollp^per; trari.Sr 
portation unit-61.,. T a rojj paper print head 62, and 3. roll 
paper cutter 63; and mechanisms for printing op cut- ^ 
sheet forms, that is, a cut-sheet transportation unit 64, 40 
and a, cut-sheet -print head 65 r In, this embodiment, •• 
mechanical part 6 further ^comprises^ a. magnetic ink 
character reader (MI.CR) head 66... , . , 
[0019] CPU 2 further comprises an internal timer for 
issuing -a t timer. interrupt at a. constant interval. A time., ,45 
counter is realized by a .program stored. in ROM 4 and ' 
invoked by the timer interrupt so as to measure the 
operating time pi printer V j; k* - ^ 

[0020] . . ^FLash ROM 5 can. be read andjwritten.by CPU 
2, and forms anon -volatile memory, i.e. . it keeps its con- so 
tent even when no power is supplied. During initializa- 
tion of printer ,t, CPU 2 reads printer operation count 
values stored, as operating history information in flash" 
ROM 5 and loads them into RAM 3. During the subse- 
quent operation of the printer these count values in 55 
RAM .3 are. incremented in. accordance, with, the respec- 
tive operations., in. thjs way "counters" for. counting the 
respective printer operations are implemented by soft- 



ware. The count values of these counters, i.e., the oper- 
ating history information including the total operating 
time of the printer, are then written back to flash ROM 5 
at a specifiq^inriing.. . ...... . . , . .. , 

[0021] The time. counter, noted ,ab : ove j measures the. 
operating time of the.printer 1 and isalso used for con- 
trolling-,the t .saving of the .count. values from. RAM 3 to. . 
flash ROM 5. The count values are periodically written 
to flash ROM 5 at a ; specific write period, which in this . 

vpreferr^-en^odiment is 2. minutes as measured by the 
time.cqupjer^ • . . .. ... . ... < , : :; * : . 

[0022] .. . IlLshould be noted that, this write. period is 
appropriately determined taking the life.-time^Chucnber of . 
writs operations pp^sitplj?) of flash ( RQM 5, and other fac-. 

. tors related to printer, hardware^ into consideration. For 
example this,; wrj^e.. period will depend on the printer's^ 
shutdpwn, prpcedure^J.e., the, procedure jcontrol I ing . 
what h^ppens,when the printer's power. switch is turned ; 
off, namely^ whether^ the . power supply is immediately 
cut-off ,whetn xhe power switch is.turned off, or, a software . 
proc^jjMre for storing essential data is executed before, 
thepower supply is.cut off. In the former .case, data will t 
be lost. if the t power switch is turned, off before the cJata,, 
has been stored, and moreirequent saying is therefpre 
desirable .-As, a result, the write period is set to a short .,- 
interval for c iexarnple, 2 minutes.' In the latter case, how--, 
evef, data^an, be saved even after the power switches . 
turned off. The write period can therefore be. set to a 
longprJnteryal,,s ; uch as 1 hour. , r v . , . • ; 
[00?3] Exemplary printer, operations. to ^>e qpunted 
and t ,stpred; t as pperati ng history, information .. in . flash . 
ROIVi .S ar^ shpwn.below. Note that .each . printer opera- . 
tion is assigned a respective identification code, which 
is used .in^arv exemplary control. , cpmrnand further, 

. described .bejow..,. , iv j ,. i:r _ t '\ 

Cut-she^t iForm linefeeds ~ t .. . ^ :■ . .^... r . - I'.^t . , 
A-cpunter = 10 : f . . , , r _ i( . - u r - :; . r 
B-cpunter = 138 ( - ' . rz ' . v.., -: 

Cut-sheet form printed characters 
A-counter ^1.. . ... . . m , . 

B-counter =,139 : . ; , M „j ^ . ; , L ■;. ~ , 
Roll paper lirje feeds } , . > , . .- 

A-counter = 20, sJ t . . ... . 

B-counter =148 

Roll paper print head, power on ., T1 .. , < . . . ( 
A-counter = 21 ( . . , t , ( . 
B-count^r ^..1^9 K . ; 
Roll paper cutter^drive operations v . 
.A-cpunter =_50 4 , ■ 

B-counter ^ 178 r . ~ t r 

M ICR read operations . . ... _, t . 
A-counter = 60 

B-counter.=.188 . . 
Product operating hours . ; ., , . r 
A-counter^. 70 1 , ( " t> . L f > 
B-counter != 1,98 ^. .,. , \i t . , 
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[0024] As shown above, in this preferred embodiment" 
two counters, an A-counter and a B-counter. are imple- 
mented for each monitored printer operation. The* A- 
counter and the associated B-counter are independent 
from 1 one- another and are separately incremented' td 
track the same printer:operation. The respective count " * 
valueof A-counters can be changed by means of a con- - ^ 
trol command; the respective count value of B-couriters, < ■'■ 
however, cannot be changed by a control command. '*<-•' 
Count values of . B-counters, therefore, represent total 0i?b 
values counted pver the life-time of. the printer. •» ;\ . > : 
[0025] Fig. 2 is a flow chart of a flash ROM write con- 
trol procedure. As the count values are updated irf RAM 
3 during printer^operation, they are periodically- written 
to flash ROM 5 according to the procedure shown in 75 
Fig. 2 and described below. - - — ~ - *■*- 

[0026] During printer initialization, the count values 
stored in flash ROM 5 are read and loaded into RAM 3, 
and time measurement J by means of the" time counter 
starts (step 201). After lapse of 'a predetermined time 20 
period, for instance 1 hbOr in thepreferred embodimerit, 
after the start of time measurement, as checked in "step 
202, the procedure proceeds to step 203. In step 203 it 
is determined whether the printer is printing or process- 
ing data. If neither operation' is in progress, the count 25 
values are written to flash ROM<5-(step'204); The : tirhe 
counter is then reset (205), ahd-the procedure loops 
back to Step 202. If the airiswer'in step 203'is "Yes'V i.e., 
the printer is printing or processing data; the count val- 
ues are not written to flash 1 ROM 5 : A drop* in printer 30 
throughput resulting from writing to flash ROM'S is thus 
avoided by writing tbffash ROM 5only when the printer 
is not printing "or processing data, and not writing to 
flash ROM 5 when either operation is in progress. ru " ' 
[0027]- - FiQ: 3 is«a flowchart of an 'alternative "flash 35 
ROM write contrbl procedure according 1 to this preferred' 
embodiment. This procedure differs from that shown in 
Fig. 2 by an additional step 306 representing a second 
time^Joop. When the answer in step 203 is "Yes" it is 
checked in step 306 whether or not a second predeter- 40 
mined time period elapsed. If not, the process lodps 
back to step 203t If yes- the process proceeds to step 
204. More particularly, time measurement continues 
when the answer in step 203 is H Yes M . When either the* 
second time 1 period elapsed or the answer in step 203 ! 45 
becomes "No"; whaitever is earlief, : the count "values are 
saved to flash ROM 5. Thus/ flash ROM-S-is written 1 
regardless of whether or not printing or data prdcessing 
is in progress if printing and data processing operations 
do not stop wrthirvthe second time period. The second so 
time periodls longer than the first time period, for exahV- 
pie, 1 hour 10 minutes' in this preferred^ embodiment: 
Except for this difference the contrbl procedure in'Fig.'3 ; 
is the same as that in Fig. 2. '* r .".:r; 

[0028] -'With the first write control procedure (Fig.' : 2) : 55 
writing to f lash ROM 5 is delayed when and as long as 
either printing dr data processing is in progress.- This- 
method can- therefore result- in an excessive -interval 



between successive flash ROM 5 writes,' which can 
result in loss of information if, for example; the printer 
power is turned off or CPU 2 is reset by a command 
from the host device while writing to flash ROM 5 is 
delayed. ■ t ~ v ■ ; -' r: :: 

[0029] With a POS printer, for example, flash ROM 
writing could be delayed for an extended period of time, 
for instance during printing of a daily-sales~ report; a task 
that can take many 'minutes. Count values 'will also con- 
tinued change as printing proceeds. 1 if 'the power ts 
then turned oft and' data is*lost;count error increases 
and more information is lost/ * - 7 ' ->.;-—. , *." 
[0030] This'prbblem can b'e avoided by employing the 
second write control procedure of -Fig. 3, ~i:e.; by writing 
to flash ROM 5 after 3 lapse of a rriaxirnum Write delay 
determined by the second time period irrespective of 
whether or not printing or data processing is in 
progress:"* ' r - ■ ■ " r '"^' • '-c.js 

[0031]"' Control commands allowing the host device to 
read and write count values are described below. ' 
[0032] ' A typical bontrol command for "changing a 
count value is shown in Fig. 4. As mentioned before, the 
possibility 6f changing count values by rriearis of this 
control command applies td the A^cdunters only. This 
change counter command 40 comprises a -command 
code part 41 and a parameter part -42. Trfe command 
code part 41 comprises an extension 43 arid a function 
code 44, and the parameter part 42 comprises a func- 
tion extension parameter 45 and a counter ID 46. The 
extension 43 is r the ASCII control character 'GS* for the 
hexadecirhal character code "TD\ Thefufictron code 44 
is a code string for specifying the change 'counted func- 
tion; two character codies are combined to specify the 
change counter function. The function extension param- 
eter 45 specifies a : key for 'changing the counter/ The 
counter ID 46 identifies the counter (<5ouht value) to be 
changed. 

[0033] 1 The GPU 2 performs the following bperations 
in response to the change counter command 40."' 

(1) '" The key specified by 1he "function extension 
parameter 1 45 is compared with a predetermined 
key; if the keys 1 match! the specified cburiter value Is 
changed. If the keys do not match, changing the 
counter is prohibited. ' " ,J * ij ' v 

(2) The counter ID 46 is compared with' the IDS 
assigned to the A-cbunters. If the specif i6d c counter" 
ID'matches dhebf kii A : couriter, the dbrres^ndihg 
count vialue is changed. In thisexampFe, theTcbunt , 
vailue is reinitialized to zero (6). It is to be 'rioted that 
there is another change counter command which is 
not shown, namely GS g 1 instead of GS g 0. The 
parameter part of the Command GS g'f has, ih J 
addition to that shown in Fig. 4, a parameter repre- " 
senting a value to which the counter identified by 
the counter ID is to be set: lri other words, while the 
command GS g 0 resets the specif ied w counter, the " 
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command GSg 1 can be used to set the. counter to. - • 
an arbitrary value. 11 the specified counter \Qt does : 
not match that of any A-counter, no counter is,, .-- 
changed. This*- prevents the count values of B-- ; • 
counters from being changed. :; : . .5. 



•00: 
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(3) The.change cpunter process Js, nqt executed if a 
.print.mode.has.b.aen selected.fpr- printing by a print 
command . after print data received ..from. the host 
device have, been developed in memory arid, stored 
,in a online print buffer, and unprintecj.data remain 
in the one-line print buffer. , This .prevents loss of 
unprinted .data resulting -from -printer ^operations 
being stopped abased on. a -.memory ; error in the 
above change, counter process,, and thus protects 
unprinted print data^, . . .. c v - ; . } . r ■< 



(4) In another print mode, the so called page mode iC , : 
in whidp print data received- frpm. the hp$t device ristv oj 
developed and. then stored in a designated area of ^ $o 
a page, buffer -haying a length pf multiple, lines, tfoe^o; 
change counter, process is ( also prohibited whenjthe :; . 
area .of the page buffer has been designated , by £ a - 3C 
predetermined control , command from : the • host t r . : . 
device even if f na,print data. is received, nor. deveh 25 
oped .by the* printer.. Thus; the setting of the area^ - 
which is- considered v as a part of, print information.; t . ( 
can also be protected. , - r • -.^o: 

(5) If a write error occurs during writing,, the error is. . : so 
announced, using an LED or, a buzzer, and/or by,-, -, 
sending an.errqrstatus signal, or changing the staje ; ; 
of the signal Jin^ to the host device via the interface 

7. The operator or hostdevic&can thus be informed : - , 
that the count value could not be changedL normally .-35 
as a result of an error occurring in. the printer 1. 



(6).C9unt,values.phanged.in R^M^3 are written to -j 
flash ROM S irrespective of whether the jtime^coum. 
ter indicates it is the normal flash ROM write timing. 
TQ prevent loss of any count value changed by the, 
change cpunter command 40.as,a result -of .pPU, 2 
being reset , by a command frorn the host device 
before. t(i exchanged, count value i$ written ttp flashy 
ROM 5 according to the normal -flash v ROM^ write, 
timing, the flash ROM 5 is also written when the 
change counter command 4Q is processed... jt -will, 
also ., be ^obvious that the, same result can be 
achj,eyeji'by. providing a separate flas.K pOM Sprite 
command, .^nd^using the flash BOM write, com-, 
mand together, f with the change counter command 

40., * . .1 ... 



40 



45 
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[0034] . /\ typical-control command for. reading a. count 
value is shown in . Fig., 5. Xhis read cpunter command 50 r 
comprises a' command , code part 51 and a parameter 
part 52 • yjtjp command code .part 51 .comprises an 
extension 53 apd fusion cpde r 54, and the* parameter 



55 



part ; 52 comprises a function extension parameter 55 
and a counter ID 56, The extension 53 is the ASCII con- 
trol character "GS" : for the hexadecimal -character code 
"1D". T"he function code 54. js- a, coda string for specify- 
ing tfre reacif counter ,fun£tioj^.two character codes are 
combined 4o?:.sp.ecify -the read function. The function . 
extension parameter 55 specif ies the read counter func- 
tion key The counter jd 56 .identifies the counter to be 
read.,u':"- c.; so t; ■■ ./ • 

[0035] - ' The CPU 2rperforms the following operations 
in response to the read ; counter command '50. i 

(1) . r The/. key- .specified .by. the function extension, 
parameter, 55t:is compared with ^predetermined- 

. key;, if jt he keys match, the specified count value, is 
sent. If the keys do not match; sending .. is prohib- 
ited^ 'rwO ..' *> * r si 1 ■ ' - * } ' •■ I*-- 
? V»/-\R rtn. n" • .>\5 r -' ' r ^ *.-.'. * ' 

(2) , If. the pointer ID 56 matches that of a counter, 
the corresponding counter value stored to .RAM 3 is 
readr If the.counter};ip<.56iCloes not match that of any 
counter v the, send, command is ignored. 1 * . - 

\. y ■■: .' c l ■ ;a . >W ■ 1 

(3>Jf^ ( read, error (Occurs during execution of 1 the * 
cqmmand. the error is, announced using an LED or; 
a buzzer, and/or by sending an jerror status:signal or 
changing ; ;the state ot the signal, tine to; the ihost 
device, via : the intertace.*7>.,JThe .operator pr;hQSt 
deyiGe^^an^thus.b^ informegl that the count value: 
could; npt bp sent as g t result of an error-occurring in 
the;printer 1;/(4)rA header code or terminaie*c<xje 
Gan- Jbte .added to tf?eotra^smitte^ ; data to enable the 
host -deyicet -for example, .to ; easily ;.re.cognize' the- 
beginning and end oMN transmitted data. ( : 
i ^ jT^eiCPLL^Iso executes thefojlowjngiprocess , 
l^fore^rar^mitti ng a count value to the host device : . ' 

(5) c Step rl : : Convert the count ^ value; ; .r^ i - 

- Count values that can be u%ed-for determining ^ 

A the expiry of a^component's servicye life include val-; 
ues that-can.be.easiJy used (understood)-. directly,;- 
and values,tha|are difficult to use di recti y. For easy- 
to-use count .yalues^he, data, .can be sent^directly, 
i.e.; in the form. they ; are : stored. VaJues tbat are dif- . 
ficult Jo . use, .^how^ver,- typicaJly ,need to be »con- 
veded Jql ^n. expression t that can be* more ? easily 
intefjpreted^or jservice Jife determinations. -./ 

-Consifjer, ( :for exarnple. the Ijne feed count for-. 
cut'She.et forms. The drive,power^SQurc^ for the cut- 

- sheet transportation unit 64 is a stepping ■■ motor (not 
shown in tl?e figures). The. CPU 2 counts the. 
number of , steps performed by the stepping motor, 
and .stores* this, simple. step-. coynt. For the user, 
however, it is extremely difficult to grasp how much . 
paperrhas been advanced using this step count. ; 
- y - .The Hoe feed distance of a printer 1 accordjng 
ta ; this preferred embodiment, ^ 1/6. .inch (ca. 4 V 2 
mm)-, and the cut-sheet ^ansportation, unit 64 : .must : 
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drive the Stepping motor by 24 steps to advance a 
cut-sheet form by 1/6 inch. The CPU 2 therefore 
obtains a line feed count by dividing this step count 

by 24. ; ~ " ' _ \^ ' j 

(6) Step 2: Convert counter values' and' converted 
counter values for transmission r 

Various' problems can arise with sending count 
values' and converted count values directly to the 
host device? For example; a transmitted value' could 
match" another control code and prevent 'normal 
operation. In some cases data cannot be sent in 7- 
bit words. Printer 1 according to this preferred 
emfcxxJiment therefore converts t the courit values 
and converted count values to'a decimal character 
code before transmission. , 

[0036] ; For example, consider the converted cirt-sheet 
form line feed count n 66o6lTOOH" in hexadecimal nota- 
tion. This value converts easily' to' the four bytes „00H, 
OOH.'n'H, ObH" wHereHH is the same asthe^OrsI 
code and could result in a handshake error. The line 
feed count „00001100hT is therefore converted to the 
decimarcbd6 „4352D M , which 'is transmitted' using" the 
four bytes „34H, 33H, 35H. 32H". 
[0037]' in a preferried ernbcxjiment of the present 
invention' pirinter 1 afso has' a' test print mode in which 
data are printed that are not received from the host 
device but' generated' internally. This test print rhode can 
be irivbked irf , for example, by furninig the'- printer's 
power switch on while holding the paper fe^ switch 
depressed. " " ' / ^ ; " ' 
[0038]. 'When this' test print Trriode is sa 1 
prints the same counter 'information that is sent to the 
host device in resppnsje to S read counter command 50. 
As sKbwnlri Fig": 6/ which 1 is a sample of the printout in 
the test print hiode, the te^^ 

the names of the printer operations (maintenance 
item&) 60 being cbunted, and the count values 60a and 
60b of the corresponding A-cbbhtefs ahd B-couriffers. In 
this way, the count values can be checked and con- 
firmed 'even 'when the printer l £ is not cbnnected to a 
host devide. i / * " c ■ 

[0039] * The counters also continue to tie incremented 
while printing in the test print mode. ThVtest print mode 
does not continue for the two minute write p&riodof the 
present embodiment, however, and the RAM content 
can therefore be lost if the power is' turned off b<ef6rd the 
flash ROM 5 is writt^n.'To prevent data loss in this case, 
the updated data are saved to the flash ROM 5 even 
before the time counter indicates a normal flash ROM 
write timing. * * 

[0040] Although the present invention has" been 
described in connection with preferred embodiments, it 
is to be' noted that various changes and modifications 
will be apparertt to those skilled in the art. For instance, 
the present invention has been described" using 
counters that can be reset ahd counters that cannot be 



reset; The same effect can be achieved using~6nly one 
counter and by storing its count value in a non-volatile 
memory when the component whose number of opera- 
tions is represented by that count value, is-replaced. In 
5 Such case; if only ridn-?esettab!e counters are used, the 
component service 1 irfe^can be^derived from the differ- 
ence between' the current count value and'the stored 
count* value while the total operating count is repre- 
sented by the curFenr : count value itselfsOh the other 
70 hand? if only resettable counters are used, when the 
component whbse'humber of operations is* represented 
by that count value, is replaced the current count value 
is stored*(the secbndand further times fris added to the 
previous value): In such case the total operating count 
7 5 "can be derived from the sum of the current count value 
and the stored (accumulated) count value while the 
component service life is represented by the current 
count value itself. - ' •> - .- ; 
[0041]' While the 'counters have beVn describedto be 
20 incremented; one or more counterS cbuid be initialized 
to certain maximbm yaliieS' arid 'then "decremented 
rather than incremented. - . <. 

[0042] While a flash ROM has been described as the 
non-vblatile memory for storing bperatrrig history data 
25 for trie printer i 'arf EEPROM or other hori-vofatile stor- 
age device can be u££d. " * 
[0043] The data stored in a non-volatile memory are 
not limited to that described above. For example, any 
data relating to the operating status of the printer can be 
30 used; dr a subset of any of th£ above date can be used. 
Noh-voiatfle memory can also be "used to store font 
data; 'application 'pro or bther ihforrhartion in 

addition to the above-noted 'operating status and coun- 
ter data. , ' 
35 [0044] Furthermore, a real-time clock or other device 
can be Used in place' of the : describ*^ time' counter 
responsive to the timer interrupt of the CPU for measur- 
ing the total operating time, the write bfehod, and other 
time-based r&ramefers/ *\ _"' " "' , 
40 [0045] Printer 1 'according to this preferred embodi- 
ment ha^also been d f e£cribed* as determining 'at a con- 
stant time imerVal ' whether a specif ic '"process is 
executing. 'However, this interval can be d^f infed on the 
basis of some other value that changes with printer 
45 operation; including the number of pages printed or the 
number of lines printed: " ^ 

[0046T It is therefore posisibfe by 'means of trie jDrdserit 
invention to easily check the wear on consumables; thie 
service life of non-replaceable components associated 
so with consumables, ' and' other information 'associated 
with printer quality assurance, by storing operating his- 
tory operating cdunt values for the printer in a plurality of 
storage areas br memory devices!' 

55 Claims \ : ' * / " " ' 

1. A printing apparatus adapted to be connected to a 
host device and to receive control commands and 
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print datagram the host device, said printing appa- 3 , 
ratus comprising: ., , 

i - operation counting means (2-5) for counting a ; im 
r value indicative oj the number of tirnes of a;cer-:^, s 
*; tain operations the printing, apparatus (/I); V :; > \ . 
means responsive (2-5, TX-to^a predetermined^ ■-. 
input for. storing; in a non-volatile manner, the 
: value counted up to the time ofsaid input; and- , 
history -information. : output ; - means (2-5) fo.F.< ip 
determining, as fi.rsj operating history, informa- . 
tipn„. the, value counted up to the moment of ,-. 
determination, .and, as second operating ijiis^. ... 
^:tory .information, the difference ^between the - 
s . : value counted up to. the moment of determina- is 
i tion.and,said stpred value. _ 

2. The apparatus of claim 1 comprising ^a plurality • 
operation counting means (2-5), each Jqr counting , , 
a respective value indicative^ of a pertain pperatipn go 
of the printing apparatus which operation is a differ-. f 
ent one for each value. 

3. A printing apparatus adapted to b^. connected to a . / 
host device and to receive x control commands, and 25 
print data from the host device, sajd printing appa- 
ratus comprising; v . , — ; •: . ) 

first operation, counting means (2-5) for.qount-. . 
ing . a , first value , indicative jpf ■ the number of 30 
, t times of a .certain , operation . of the printing 
. apparatus,(1) and for storing the first, value in a / 
. . non-volatile, manner as t first operating' history, 
information; 

. second pper^ation, . counting means (2-5) tor *£5 
counting r a second value, indicative of the 
number of times of said certain operation of the 
i printing, apparatus (1) and for. storing the sec- 
ond value in a non volatile manner as second . t 
/t . operating history information; and , ; /" 40 
,\ count,vaue'xhangih^ to a' .'. ■ 

predetermined input .„ for - changing , .said first 
, ; } value while not changing, said second value. 

4. A. printing apparatus adapted. to .be^nnected to a 45 
host device and to receive control commands and.. ( 
.print (data (from. the host device, said, printing appa- , 
,ratus : cp,mprisfng: . , , v . ' v \ - . 

. ( no*n-vo[atile storage, mpans.(5); so 

. a pair . of first ,andj second operation, counting v 
t . . means (2 3) for counting. a pair cjf first and sec- 
ond values, respectively,, indicative, pf the . 
number of times of a certain operation of the 
printing apparatus (1), wherein said first and... 55 
said second value are both indicative of the 
. number of times of .the same operation, of the 
prihtipg. apparatus"; ; , V ■". 



. storing means (2) fpr storing said first and said 
....... second value counted by. said first and said 

?v second operation counting means (2, 3) as first 
and second pieces of operating history infor- 
mation, respectively, in said non-volatile stor- 
; age means (5); , _ _ . .. 

initialization means (2) for initializing. Jhe prints 
^ ing, apparatus, said initialization, rjieans includ- 
. ... in^ .presetting means for presetting /said first 

i-,. , and second operation counting means (2, 3) to 
. . values corresponding to .said first and second, 
- . , , pi eces of, operati ng history j nf or rriati on,,, respec- 
K , . tiyely, apd ..... ; ....... ... 

count vaiue.changirig rneans capable of phang- 
^, ing only :$ajd first Value.. ; , . . ' 

5. The apparatus of claim 3 or 4 comprising a plurality 
of t pairs ; of_ .first, and , second „ pperatipn . counting 
means (2-5) ..each pair for cou nting first 'gnd^sQcond 
flues' Indicative of. a certain, operation of trie print- . 
•ing apparatus which operation is a different one.for . 1 

, each pair. , .. . . . . : ,,, , , - - J. 

6. T]ie ( apparatus of claim 4,or S^further comprising: > 

. . operating time measurement means (2, 3) for-. 

[ t , measuring the . operating, timp. of trie printing -. \ 
... . .apparatus (1); and 4 t 

t , \ ^de^ection m eans. -for , d etecting ' . wh ether* the . 

i*'. pripting apparatus, is . pprforrh.ing a . ; Specific 

{ " . "./prbcessi" . . ,^c:\ ^. 

wherein said storing means' (2)" is adapted to 
periodically, store said <j>perat|ng history ,infdr T . , 
Ration in said non-volatile storage .means (5) \\ 

" Cat .time instants, indicated by /said operating', 

,. • , ^^ measurement .mean's^?, ,3)* and resrjion- ^ 
siye.to.said. detection means . ^dqlay.sai.G|,§tor,-^ % . t _ 

. > ■ j n p relative. tp such time instant, if," at. triat:tirjie . . . 

y/, ' instant,. theVpnlrrting apparatus is performing S.^. 

t . \ 'said specific process... : ^ & t . t \ ^^.V . . .V..,. - t 

7. Jhe apparatus .of claim 6, wherein said storing . 
means fs arranged such that said storing is delayed " 

..until either saifl specific processes no Ipnger per-.'., 
fprrrjed. or a.predeterminecl delay "time has elapsed, 
Whatever Is earlier. ...... . 

8. JThq apparatus of any one of claims 3 to 7, wherein 
saictQOunt value chahging. mean's is responsive to a 

^ first 'particular one (40) of said control commands. 

9. The apparatus of any one of the preceding claims,, 
.^further comprising: t ^ , ' 

" .transmission means;(2, i) responsive to a" sec% .* 
pnd ' particular one (50) of said, control i?orn : ' , t 
.."nriand^s . for reading 'operating* . history 
. t . ^information and sendjfng } it to the host deyjce. 
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10. The apparatus of claim 9 wherein said transmission 
means includes: 

conversion means for converting said read 
operating history information to an index allow- 5 
ing evaluation of whether or not the service life 
of a component involved in the operation repre- 
sented by said operating history information 
has expired; and 

means for sending operating history informa- w 
tion in the form of said index to the host device. 

1 1 . The apparatus of claim 9 or 10, further comprising: 

a data conversion means for coding the operat- is 
ing history information or the index, respec- 
tively, by hexadecimal to decimal conversion 
and sending the coded information to the host 
device. 

20 

1 2. The apparatus of any one of claims 9 to 1 1 , further 
comprising display means for displaying the operat- 
ing history information or the index, respectively. 

13. The apparatus of claim 12, wherein said display 25 
means comprises means for printing said operating 
history information or index, respectively. 

1 4. The apparatus of any one of claims 4 to 1 3, wherein 
said storing means (2) is responsive to a third par- 30 
ticular one of said control commands for storing 
said operating history information independent of 
said time measurement means. 

15. A method of controlling a printing apparatus con- 35 
nected to a host device and receiving control com- 
mands and print data from the host device, 
comprising the following steps: 

(a) counting a value indicative of the number of 40 
times of a certain operation of the printing 
apparatus; 

(b) detecting an predetermined input; 

(c) storing , in a non-volatile manner, the value 
counted in step (a) up to the time at which step 45 

(b) detects said predetermined input; and 

(d) determining, as first operating history infor- 
mation, the value counted in step (a) up to the 
moment of execution of step (d), and, as sec- 
ond operating history information, the differ- so 
ence between the value counted up to the 
moment of step (d) and the value stored in step 

(c) . 

16. A method of controlling a printing apparatus con- ss 
nected to a host device and receiving control com- 
mands and print data from the host device, 
comprising the following steps: 



(a) counting a first value indicative of the 

- number of times of a certain operation of the 
;.* printing apparatus; ..\ - >- 

(b) storing said first value in a : non-volatile man- 
ner as first operating history information, 

- (c^'countirft^a' second value indicative >6f K the ^ 
number of times of said certain operation of the 

-* v printing-apparatus; : ' 
: (d)' storing said second value 1 in" a non-volatile 

- ^manner as secohd operating history informa- 
; '"tion; 1 -■'*■-'*'- ' ■ ■•■'*•* 4 " 

% (e) detecting a predetermined input? and 

(f) changing in response to a "detection in step 
* (e) said first value whtle ndt changing said sec- 
ond value."* - " : : r 

17. The method of -claim 16; wherein - :< • 

step (a) comprises counting a plurality of first 
n ' values each indicative the number- of another 

r: one-of operations of the printing apparatus, 
" 1 ' step (b) comprises storing each of saiofirst val- 
ues, ■■ ' ' : ' ; 1 0 '■ v ~- 
step (c) comprises counting a corresponding 
' *" plurality of second values, * v ,; ' ! 
step (d) comprises storing eaerv of said second 
values, and 

st^p' (f) comprises changing' one 'of said first 
values specified by said predetermined input. 

18. The method of claim 16 or 17, 'further comprising 
the steps off ■ : 

(g) measuring the operating time of the printing 
apparatus, * T ' : " z ,; * : ' ' :: " 

' (h) detecting whether'the'printing apparatus is 
""performing a specific process; and - ' J 
(i) periodically 0erforifiihV'stepsib) c and (d) at 
time instants indicated by step (h) if performing 
* ; of said specific process is not detected in step 
•(h) while delaying' steps (b) and (d) relative to 
such time instant, if at that time in^tahi; per- 
forming of said specific process is detected in 
step (h). 

19. The method of claim 18, step (i) comprises delaying 
steps (b) and (d) until either said specific process is 
no longer performed or a predetermined delay time 
has elapsed, whatever is earlier. 

20. The method of any one of claims 16 to 19, wherein 
step (e) comprises detecting a first particular one 
(40) of said control commands. 

21. The method of any one of claims 16 to 20. further 
comprising the step of: 

(j) detecting a second particular one (50) of 
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said control commands, and • 
* (k) in response to step (j) reading operating his- 
tory information stored in step (b) and/or step 
. ^ (d) asand sending it to the host device. 

22. The method of clajm 21-wherein : step (k), includes: 



converting said read operating-history informa- 
tion to an- index- allowing evaluation of whether 
: or not thQ r service life, of a componenynvolved 10 
in the operation whose number is represented 
by - said , operating hjstory, information has 
expired; and ; « r: • --.v.— > 
- ^ sending .operating-., hisjory information [n the 
form of said index to the host device., ^ , . is 

23. The method of claim.21. fr or. 22, .further comprising 
the step of: 



. ; (!) coding the, operating history infof motion or 20 
the index, respectively, by hexad.ecimal to dec- 
imal conversion and.-sending the cod^d, infor- 
mation to the host device. 



■V 1;. . r 



24. The method of any one of claims 21- to 23, further 25 
comprising the step Qf: !: > . • : . j *. y 



f . ■ (m} displaying.the operating history information 
or the i.ndex 1; respectively. ... .. _ ... ; v 

25. The ^method, of .claim 24, wherein step, (m), com- 
prises printing said operating history information or 
index, respectively. 



30 



26. The method of any one of claims 18 to 25, wherein 35 
steps .(b) and (d) .are .performed in responsive to a 
third particularone pf said , control commands inde- 
pendent of said time measurement. ... < , , 



.■•'iV 



27. ^ machine readable . storage, medjum carrying a 40 
. prpgram.for implementing. the method ^s defined in 
. any one of.plaims 15 . to 26. . v .. . 4 rV ~- . , 



45 



50 
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